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Introduction
The retention of students is a goal that all universities strive to achieve. With President Obama's call for the U.S. to top all countries in college completion 1 , more and more emphasis has been placed on degree completion and retaining students has become even more important. It has been estimated that nearly 40% of all college students leave institutions without acquiring a degree, and 75% of those students leave college within the first two years 2 . Freshman student attrition rates are found to be typically greater than other academic years and be can be between 20-30% 2 . Graduation and retention rates are continually calculated to meet the requirements of the 1990 Student Right to Know Act. This act requires institutions to report, within 150 percent of normal graduation time, the percentage of students that complete their programs, which for a bachelor degree would be six years 3 . The National Center for Education Statistics (NCES) reported that at a public four year degree-granting institution in 2011, the retention rate for firsttime, full-time students that returned the following fall 2012 was 79 percent, and as low as 61 percent for lower selective institutions 3 . This means that anywhere from 21 to 39 percent of all first-time, full-time freshman students attending public universities did not return for their third semester.
Many universities are concerned with the rates of student departure and how they can negatively affect the stability of their institutional enrollment, their university budgets, and the public perception of the quality of students that their university can produce 4 . Some collegiate institutions also receive state funding based on criteria such as the total amount of full-time students who are enrolled at the beginning of each semester 5 . Indiana, along with 24 other states, uses formulas that allocate state funding based on indicators such as course completion, time to degree, transfer rates, the number of degrees awarded, and other factors.
With that being said, universities are heavily invested in finding ways that help contribute to the retention levels of their students 5 . At the program level, faculty and staff can try to identify and measure possible factors that affect a student's decision to remain in their chosen field of study. The faculty in the Computer Graphics Technology (CGT) program in the Purdue School of Engineering & Technology at Indiana University Purdue University Indianapolis (IUPUI) is concerned with what factors, if any, affect the persistence of students in the CGT program. The goal of this study is to determine if personal factors, such as gender and being a first-generation student, and/or academic factors, such admission status, semester course load, and academic grades, are related to the first-year persistence of CGT students. Utilizing academic records of students declaring CGT as their major course of study in the fall semesters of 2012 and 2013, the study investigates if there is a connection between these factors and student retention. Students were divided into two groups based on whether they were enrolled in the CGT program in the third semester after beginning the program. Comparing the data points between the two groups in this study were used to identify descriptors that affect student retention.
In college, the most crucial timeframe for persistence is in the first year 6, 7, 8, 9 . Some students make decisions in regards to departure early in their first year of studies. These decisions are sometimes made just 4-6 weeks into the fall semester 10 . First year students can face critical and sometimes overwhelming challenges trying to connect and integrate themselves into a university setting. Failure to do so can result in voluntary early departure for first year students 11 . As a result of this, college integration is often regarded as a fundamental variable in the retention levels of students and their academic progress 12 .
Student engagement is one way to help increase persistence. Pascarella and Terenzini 8, 9 have shown that students who engage with faculty and with other students in purposeful educational activities persist at higher rates than other students. Engagement with peers, especially those from diverse ethnic, social, and philosophical backgrounds, has also been connected to increased problem-solving skills, better understanding of others, and critical thinking skills 13 . Increasing students' level of preparedness is another way to influence persistence. Martindale 2 states that students who are well prepared for university coursework have shown to be more likely to stay in school.
In response to these findings, many universities offer various programs and services that contribute to the integration of first-year students into the structure of a college community 2 . For example, IUPUI offers freshman and transfer student orientations 14 and first-year courses specifically designed to help teach students about proper study habits, encourage and emphasize attendance in their enrolled courses, and to better prepare them academically and emotionally for college. The focus of these courses is to assist with the skills and practical knowledge needed to help those who are unprepared for the challenges and rigors that college can present.
Women statistically are more likely to attend universities, persist more often, and obtain higher grades and graduation levels than men 8, 9 . These statistics are quite the opposite when examining women enrolled in the field of science, technology, engineering, and mathematics (STEM). Historically, the number of women in computing fields has never been high. Studies conducted in 2008 show that only 18 percent of all computing degree recipients were female 15 . Ragsdale 16 listed 21 different computer-related degrees that were conferred, separated by gender, for academic year 2007-2008. On that list, Ragsdale reported that of 1342 degrees awarded for computer graphics technology, just 21% were awarded to women. Not only are there fewer women in computing fields, Cohoon and Aspray 17 found that females quit computer-related programs at much higher rates than males.
First-generation students are those students from families where neither parent has pursued a post-secondary education degree. Many studies 11, 18, 19 have shown that first-generation students are less likely to pursue continued education in comparison to peers whose parents had earned a degree, are more likely to enroll into community colleges, and are less likely to return their second year of studies compared to other students. High school students of parents that did not attempt post-secondary education took less science and math classes than students whose parents did attend at least some college 18 . First-generation students, according to Hicks 20 , also have different expectations in regards to college education that can affect their abilities for personal achievement and the likelihood of graduation. Despite these hardships, first-generation students that take advantage of certain opportunities, such as spending time with faculty and working with peers on academic projects, do show greater levels of academic success, and are more likely to persist than students who do not engage in similar opportunities 3 .
As discussed above, many factors play a role in the retention levels of students. Persistence is affected by many different areas such as social and academic integration, academic performance, student background characteristics, school experiences, and the satisfaction or dissatisfaction with the school they are attending. This study will investigate if first year retention in the CGT program differs based on curriculum-related factors, such as GPA and attempted and completed credit hours, student preparation, and student characteristics such as first-generation status and gender.
Study results will help faculty and staff to understand some of the factors that affect CGT firstyear students, and to aid in formulating useful interventions to help increase retention levels.
Results could also aid other university departments in their efforts to increase the retention levels in their academic programs.
Method
The participants for this study were students from IUPUI who declared CGT as their major of study. Students who initially enrolled in the CGT program in the fall 2012 and fall 2013 academic semesters were selected for this study. All data presented in this study was gathered from existing academic data with no direct student involvement. The specific data points collected are listed in Table 1 . GPA is defined as the cumulative GPA at each semester of this study which includes all courses that each student has taken that semester. For a semester where a student was not enrolled in classes, no value will be given for that data.
The attempted credit hours include the total number of credit hours that each student enrolled in during each of the tested semesters. It does not include any credit hours for classes from which a student had withdrawn. Dropped classes will not be included in this study. The completed credit hours is the number of credit hours that each student completed during each of the semesters covered in this study. Each student will be given credit for class completion if they received a grade of a D-or better for the class.
Class standings are decided by total number of credit hours completed, including transfer credits, and are defined in Table 2 22 . Students who have more than 25 credit hours in their first semester are treated as transfer students. Admission status differentiates between students in University College and students accepted directly into the CGT program. Students are placed in University College if they have not decided on a major, or do not meet all requirements for admission into the CGT program and are working towards acquiring admission into the program. Once all prerequisites are met, University College students are granted admission into the CGT program 21 . Only students who declared CGT as a major are included in this study. Admission status is being used as a surrogate for college preparedness as students that directly admitted into the CGT program are considered to be more prepared for the requirements of that field of study.
An initial course required for the CGT program is CGT 11100 Design for Visualization and Communication. Data collected will show if students have completed this course by the end of their first semester. Completion in this study includes credits earned by completing the course or by testing out of the course based on course proficiencies. All CGT courses must be passed with a grade of "C-" or better, so only students that have acquired a grade of "C-" or better are accounted for in this study. This course is also used as a surrogate for program preparedness.
Subjects in this study will be separated into two groups. The groups will be based on whether students were enrolled in the CGT program in their third semester, and this serves as our dependent variable. The independent variables described above will be used to test for differences between the groups to help identify factors related to the decision a student makes to either remain in the CGT program for their second year of study, or not remain in the CGT program.
Results
The sample consisted of 73 students containing 53 men and 20 women (see Table 3 ). Overall, the persistence rate was 71%. This includes the five students who were dismissed from the program at the end of the second semester for academic reasons. 23 of the 73 participants were first generation students (see Table 4 ). 54 students were admitted directly into the CGT program, and 19 students were admitted through University College (see Table 4 ). A summary by admission and class standing is provided in Table 5 . Independent sample t-tests were used to compare the mean values of attempted and completed credit hours, and the GPA of the participants who persisted to the mean values of those students who did not persist. Results are given in Table 6 . The effect size, calculated using square point-biserial correlation (rpb 2 ), is reported for significant results. A means comparison for significant variables is provided in Table 7 . The means of first and second semester completed credit hours, and first and second semester GPAs are significantly higher for persisters than non-persisters. The significant difference in completed credit hours could be influenced by the mix of full and part-time students. To investigate this further, a Chi-square test of independence was computed to examine the relationship between full and part-time status and persistence. Full time students were defined as those with 12 or more attempted credit hours. Students with attempted credit hours less than 12 were considered part-time. No significant interaction was found for either first (Χ 2 (1, 72) = 1.254, p > .05) or second (Χ 2 (1, 64) = .019, p > .05) semester course load.
A Chi-square test of independence was used to compare persistence and non-persistence with class standing, admission type, first generational status and gender. Results are shown in Table  8 . No significant interactions were found. 
Discussion
The purpose of this study was to determine if specific personal and/or academic factors were related with persistence of CGT students to their second year of studies. The overall retention rate for CGT was 71%, slightly lower than the 77% reported for the school's 2013-2104 academic year 23 . Both are lower still than the NCES 3 reported rate of 79% but consistent with the 20-30% drop-out rate cited by Martindale 2 .
Not surprisingly, completed credit hours was found to be a significant indicator of retention. Students who complete more hours are more likely to persist to their second year, as they are making satisfactory academic progress. Students who did not persist completed an average of 9 credit hours in their first semester and only 4.5 credit hours their second semester, putting them an entire semester behind those who complete a standard 15 hours per semester. A reason for this may be that students who enrolled in fewer courses may have life factors such as families and full-time jobs that may affect their decision or ability to continue their schooling.
Not only were persisters completing more courses, they are doing significantly better in them. Persisters' GPAs were, on average, 1 point higher in their first semester and 0.8 points higher in their second semester than those who did not persist.
No other significant indicators were found. Academic factors (admission type, class standing, and course load) along with personal factors of gender, and first-generation students did not significantly differ between persisters and non-persisters. The finding about gender contradicts earlier research on female persistence in technology programs by Ragsdale 16 . This may be attributed to the relatively large number of women in the sample (27%) which is higher than usual for technology programs. Another reason for this could be that women who are admitted into a non-traditional field of study such as with technology may have stronger commitments for personal success which would result in higher retention rates.
Conclusion
The finding that academic factors had the most connection to the retention of first year students in CGT programs points to the increased importance that is placed on the first year experience 24 . As Hicks 20 points outs, institutions should attempt to recognize students that are at risk of premature departure and consider implementing programs to help aid them in college integration. Many universities have instituted broad initiatives, such as learning communities, to do so. But what can be done at the program level or even course level to identify at-risk students?
Given that successful completion of first semester courses was the only signficant indicator of persistence, looking for ways to increase course completion rates would be beneficial. To do so, we need to be able to identify students who are at-risk of failing. Wolfe 25 demonstrated that it was possible to predict the final score of a student by examining the first five homework grades. Dr. John Kreme 26 in IUPUI's Psychology Department has studied how to predict student performance based on early homework and attendance scores for an introductory Psychology course. Dr. Kremer found that he could predict the test performance of a student within four weeks of starting his courses by analyzing their average homework score and attendance rate during that time period. He then created an intervention for students with poor performance during that time period.
Similarly, Lizzioa and Wilson 27 identified students who did poorly on their first assessment item and invited them to participate in a two-stage intervention: independently completing a reflective workbook designed to help them understand the reasons for their performance, followed by a structured consultation with their tutor to identify improvement goals and strategies. Students who completed the intervention improved their scores for the second assessment item and for the course overall more than a comparative group of students who did not participate.
It would not be too difficult to implement a similar intervention at IUPUI. Currently, all faculty teaching undergraduate classes are asked to provide early feedback on student attendance and performance in their classes via an Early Warning Roster. This can be used to identify students at risk of completion. At the least, course instructors could then encourage them to take advantage of university tutoring programs and other learning resources. Or, following Kramer's and Lizzioa and Wilson's models, an intervention could be created and students invited by their advisor or instructor to participate. A similar intervention already exists in the School of Engineering and Technology for students placed on academic probation, and it could either be used or serve as the model for a new intervention. This would be one avenue for continued research.
Of course, another thing that can be done at the program level is to ensure that quality instruction and course content are practiced during the first year of college. Some suggestions that are easy to implement are:
• Instructors should be encouraged to supply feedback early and often to students throughout the academic semester to let students know where they stand. 28 • Student-faculty interactions should be particularly encouraged during the freshman year to make them feel welcome and help aid them in college integration. 29 • Instructors can help students develop a peer group support system through peer-topeer interaction in the classroom. 29, 30 A limitation of this study was conducting research with a small sample size. This could show slight inaccuracies with the results in comparison to findings from similar studies. Another consideration would be that no students were directly involved in the research. As a result of this, there is no real way to deduce if the levels of student persistence are related to variables researched in this study, or are more influenced by other factors such as personal, financial, or family considerations. Also not determined, would be if students that did not persist would return to continue their education at a later date.
The study of student retention in CGT programs could benefit from continued research gathered over the span of multiple years. This may help to determine if non-persisters continue over longer periods of time. Also, formulating methods to survey student participants that did not persist could help to determine each student's desires and purpose for leaving.
